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Preliminary design and cost estimation of helicopters
Choong Yun Lee*, Kwang Ho Ko*, Sung Nam Jung** and Yung Hoon Yu**

ABSTRACT

In this work, the helicopter price estimation formula from Harris & Scully is revised
and updated for more accurate prediction of the current prices of helicopters which
can be applied in the preliminary design stage. As many as 74 helicopter price and
sizing data after the year 1997 are newly included to the out-dated coefficients in the
cost estimation formula. In addition, the updated price estimation formula is added to
Tishchenko’s preliminary sizing method for price consideration in the preliminary
design stage. Sikorsky’s S-76C+ helicopter is used along with other various helicopters
for comparison and validation of the sizing code as well as the new updated price

estimation formula.
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Table 1. Specifications of model helicopter
S-76C+ 206B  EC-120B

Weights
Max. Gross (kg) 5307 1452 1715
Empty (kg) 3245 725 960

Useful Load (kg) 2062 727 755
Fuel Weight (kg) 860 231 325

Power Rating
Take Off (kw)

1197 236 375

Continuous (kw) 969 258 335
OEIl (kw) 760 N/A N/A
Performance

Service Ceiling (m) 3871 4115 5182
HIGE (m) 1722 3444 2819
HOGE (m) 549 2073 2316
Economical Cruise

Speed (km/hr) 257 215 191
Vg (km/hr) 287 226 278
Main Rotor System

Number of Blades 4 2 3
Diameter (m) 13.41 10.15 10.0
Chord (m) 0.39 0.33 -

Tail Rotor System

Number of Blades 4 2 8
Diameter (m) 2.44 1.58 -
Chord (m) 0.16 0.15 -
Range

Max Fuel (km) 797 576 732
Endurance (hrs) 2.6 3.6 418
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Table 2. Factors for computing H

Engine Type

Piston 1.000
Piston (Supercharged) 1.000
Piston (Converted to Turbine) 1.180
Gas Turbine 1.779
Number of Main Rotors

Single 1.000
Twin 1.046
Number of Engines

Single 1.000
Multi 1.352
Landing Gear

Fixed 1.000
Retractable 1.104
Country

U.S. Commercial 1.000
Russia 0.330
Europe 0.860
U.S. Military 0.838
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Table 3. Comparison of preliminary sizing
and cost results

S-76C+ Bell 206B EC-120B
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